While over the 1980s wage inequality and returns to education increased sharply in the US and the UK, there was less of an increase, or even no change, in continental European economies; see, for example, Freeman and Katz (1995) , Nickell and Bell (1996) , Katz et al. (1995) . Table 1 illustrates these trends by showing an estimate of the education premium and the log differences of the 90th and the 10th percentiles of the wage distribution for a number of countries from the Luxembourg Income Studies dataset (and for the US from the CPS, see Section 3 and the Appendix for data details). The Table also replicates the estimates of the 90-10 differential for a number of countries from Table 2 of the survey by Freeman and Katz (1995) for comparison. The numbers show that US inequality and skill premia were higher at the end of the 1970s than in most other countries, and from there on, they increased faster than in these other cases (perhaps with the exception of Israel).
These cross-country trends are wellknown. There is also a fairly widespread consensus that US wage inequality rose because the relative demand for skills increased faster than the relative supply, most likely due to rapid skill-biased technical change and perhaps also due to increased international trade, for example, Katz and Murphy (1992) , Berman et al. (1994) , Katz and Autor (1999) , Acemoglu (2002a) . So why have the same technological developments not increased skill premia in much of continental Europe?
There are three broad types of answers:
1. The relative supply of skills increased faster in Europe. 2. European wage-setting institutions prevented wage inequality from increasing. 3. Due to differences in technical change or openness to international trade, demand for skills has increased less in Europe than in the US and the UK.
The first two explanations have been the most popular among economists, and I refer to them as the 'traditional explanations'. Both of these explanations fit nicely into the relative-supply-demand framework, which has been a very useful tool in understanding the US wage inequality patterns. They both suggest that the lack of increase in inequality in Europe should have been associated with a relatively faster increase in the employment of more skilled workers. Table 1 shows that during the 1980s the relative employment of skilled workers increased faster in a number of European countries than in the US. Is this more rapid increase in skilled employment sufficient to account for the stability of the European wage structure?
In the first part of the paper, I use a version of the relative-supply-demand framework to investigate this question. The evidence suggests that with similar shifts in relative demand for skills across countries, differential changes in the relative employment of skilled workers, either because of differences in relative supplies or differences in relative unemployment rates, account for a significant component of the differential inequality trends. Nevertheless, it also appears that the relative demand for skills did not increase as much in many European -10 th wage differential is the difference between the 90 th and the 10 th percentiles of the log wage distribution for male workers. In the left half of the Panel, Early 80s refers to 1981, with the exception of Israel and the UK, where it refers to 1979 and the Netherlands, where it refers to 1983. Mid 80s refers to 1985 for Austria, Belgium and the US, and to 1986 for Israel, Norway and the UK. Late 80s refers to the 1987 except for Belgium and the US, where it refers to 1988, and for Austria and Germany, where it refers to 1989. Early 90s refers to 1991, except for Belgium, Denmark, Israel and Sweden, where it refers to 1992. Mid 90s refers to 1995, except for Canada, Germany and the Netherlands, where it refers to 1994. Late 90s refers to 1997. The right panel uses data from Table 2 of Freeman and Katz (1995) . Here, Early 80s refers to 1979, except for Canada and Sweden, where it refers to 1981. Mid 80s refers to 1984, except for Australia and Sweden, where it refers to 1985, and for Canada, where it refers to 1986. Late 80s refers to 1987, except in Canada and Sweden, where it refers to 1988. Early 1990s refers to 1990, except in Sweden, where it refers to 1991. economies as it did in the US and the UK. More specifically, I find that the relative-supply-demand framework, with the same relative demand shifts across countries, does a reasonable job of explaining some of the differences in the cross-country inequality trends, for example, for Finland and Norway. Nevertheless, there are a number of cases, in particular, Belgium, Denmark, and Sweden, and also to some degree Israel, where skill premia increased much less than predicted by this approach. I therefore conclude that the traditional explanations do not seem to provide an entirely satisfactory explanation for the differential inequality trends across countries. Instead, it appears that the US and European relative demand curves did not shift in the same way over the past 20 years.
1 Given data quality and compatibility issues, this evidence has to be interpreted with caution. Nevertheless, it suggests that we should be thinking of explanations featuring differences in technical change or technology adoption across these countries. In the second part of the paper, I propose a possible explanation for The skill premium is generally the coefficient on workers with a college degree or more relative to high school graduates in a regression of log real annual gross wages on four education categories and a quartic in age for full-time, full-year workers aged 18 to 64 -except in Sweden and the UK, where returns to broad occupations are used rather than education because no education information is available in the LIS data base for those countries. (See Appendix for more detailed information.) The relative skill supply is the ratio of college graduates to non-college equivalents. Early 80s, Mid 80s, etc. refer to the same years as in the left side of Panel (a).
1 Nickell and Layard (1999) also reach similar conclusions using a similar approach and different data sources; in particular, see their Table 24 . Berman et al. (1998) look at patterns of skill-upgrading in various industries and conclude that there had been skill-biased technical change in all of the OECD countries in their sample. However, their results do not imply that these shifts have occurred at the same rate or with the same intensity across countries. In fact, to infer the overall rate of skill-biased technical change from industry data would require a variety of strong assumptions.
why relative demand for skills may not have increased as much in Europe as in the US. The basic idea is that institutional wage compression in Europe makes firms more willing to adopt technologies complementary to unskilled workers, making technical change less skill biased there.
The paper proceeds as follows. In the next Section, I review the three explanations suggested above. In Section 2, I develop a simple framework to investigate quantitatively whether cross-country inequality trends can be explained by the relative-supply-demand framework assuming similar changes in relative demand for skills across countries. In Section 3, I use data from the Luxembourg Income Studies (LIS) and undertake such an investigation. I find that although the differential behaviour of relative supplies between the US and continental Europe explains much of the differences, there is also evidence that the relative demand for skills did not increase as much in continental Europe. In Section 4, I make a preliminary attempt at developing a simple theory where relative demands change differentially across countries. Section 5 concludes.
Review of the Arguments

Traditional Explanations of Differential Inequality Trends
The traditional approaches explain the differential cross-country inequality trends by differences in the behaviour of relative supplies. The first explanation claims that the more rapid increase in the relative supply of skills in Europe accounts for the lack of increase in inequality there. The second explanation, on the other hand, emphasises the role of European wage-setting institutions. According to this explanation, it is not the differential growth of skilled workers in the population, but the differential behaviour of skilled employment that is responsible for differences in inequality trends across countries. More specifically, firms respond to wage compression by reducing their demand for unskilled workers, and the employment of skilled workers (relative to that of unskilled workers) increases in Europe compared to the US. As a result, the market equilibriates with a lower employment of unskilled workers compensating for their relatively higher wages in Europe. Figure 1 illustrates the first explanation using a standard relative-supply-demand diagram, with relative supply on the horizontal axis and the relative wage of skilled workers, x, on the vertical axis. For simplicity, I drew the relative supply of skills as vertical, thus taking the supply of skills to the economy as exogenous. The diagram shows that an increase in the demand for skills, for a given supply of skills, will lead to higher wage inequality. At a simple level, we can think of this economy as corresponding to the US, where the consensus is that because of skill-biased technical change or increased trade with less skill-abundant countries, the relative demand for skills grew faster than the relative supply during the recent decades. As a result of the increase in the relative demand for skills, the skill premium rises from x
Pre to x US-Post . Now imagine that continental Europe is also affected by the same relative demand shifts, but the relative supply of skills also increases. This captures the
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[ F E B R U A R Y essence of the first explanation, where the supply of skills increases faster in continental Europe than in the US. Then the 'European' equilibrium will be at a point like E which may not exhibit greater inequality than before. In fact, Figure 1 depicts the case in which there is no change in the skill premium in Europe.
2
Probably the more popular explanation among economists and commentators is the second one above (Krugman, 1994; OECD, 1994; Blau and Kahn, 1996) . To capture this story, imagine that wage-setting institutions in Europe prevent wage inequality from increasing -for example, because of union bargaining, unemployment benefits, or minimum wages that keep the earnings of low-skill workers in line with those of high-skill workers. This can be represented as an institutional wage-setting line different from the relative supply curve as drawn in Figure 2 . (To make the story stark, I drew the institutional wage-setting line as horizontal.) The equilibrium now has to be along this institutional wage-setting line, and consequently off the relative supply curve, causing unemployment. Now, even in the absence of an increase in the relative supply of skills, the skill premium might not increase; instead there will be equilibrium unemployment. In the Figure, relative unemployment caused by the increase in the demand for skills is shown as the gap between the relative supply of skills and the intersection between relative demand and institutional wage-setting line. Notice that in the simplest version of the story, there is full employment of skilled workers, and the indicated gap simply reflects unskilled unemployment. The fact that The important point is that both of these explanations are 'supply-side'. Firms are along their relative demand curves, and different supply behaviour or institutional characteristics of the European economies pick different points along the relative demand curves.
This relative-supply-demand framework is not only a parsimonious specification, but also enables an empirical investigation of whether these two traditional explanations together can provide a satisfactory account for the behaviour of skill premia in continental Europe. According to these explanations, observed differences in the growth of relative employment of skilled workers should account for the differential behaviour of wage inequality in Europe. In Section 2, I develop a framework to investigate whether this is the case, and in Section 3, I present some empirical results using this framework.
Differential Changes in the Relative Demand for Skills
An alternative to the traditional explanations involves differential changes in the relative demand for skills across countries. Since most OECD economies likely have access, and even relatively rapid access, to the same set of technologies, the Nickell and Bell (1996) , Card et al. (1996) and Krueger and Pischke (1998) . Nevertheless, some of the increase in unemployment among the high-education workers in Europe may reflect the effect of wage compression within education groups on job creation (e.g., if firms are forced to pay the same wages to low-skill college graduates as the high-skill college graduates, they may stop hiring the low-skill college graduates, increasing unemployment among college graduates).
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most plausible reason for such differential changes would be differences in technology adoption from a given world technology frontier. In the last Section of the paper, I make a preliminary attempt to develop such a theory of differential adoption of available technologies. 4 Here I briefly summarise the main idea, leaving the details to that Section. The basic idea of the theory I propose is to link the incentives to adopt new technologies to the degree of compression in the wage structure, which is in part determined by labour market institutions. In particular, institutional wage compression in Europe makes firms more willing to adopt technologies complementary to unskilled workers, inducing less skill-biased technical change there.
5
This theory is based on three premises:
1. There is some degree of rent-sharing between firms and workers, for example, because of bargaining over quasi-rents. 2. The skill bias of technologies is determined by firms' technology choices. 3. A variety of labour market institutions tend to increase the wages of low-skill workers in Europe, especially relative to the wages of comparable workers in the US.
All three premises are plausible. The finding of high correlation between wages and firms' profitability or investments both in union and non-union sectors (Katz and Summers, 1989; Groshen, 1991; Blanchflower et al., 1997) support the view that there is some amount of rent-sharing. That technology adoption is endogenous is close to the heart of many economists, and in previous work, Acemoglu (1998) and especially, Acemoglu (1999a) , I developed this theme in detail and showed how it can help us understand the behaviour of the demand for skills and wage inequality in the US. Finally, the view that minimum wages, unions and social insurance programmes create wage compression in Europe and increase the pay of low-skill workers is widely shared by most economists, and supported by existing evidence (OECD, 1994; Blau and Kahn, 1996) .
The new implication of combining these premises is that firms in Europe may find it more profitable to adopt new technologies with unskilled workers than their American counterparts. This is because with wage compression, firms are forced to 4 Some alternatives, which I do not pursue here but are interesting areas for future research, are as follows:
1. Different countries may have experienced different degrees of trade opening, affecting the demand for skills differentially. 2. Local conditions may make it profitable for countries to develop some of their own technologies; see Acemoglu (1999b) for a model where advanced nations develop some of their own technologies and greater trade with skill-scarce LDCs may cause skill-biased technical change in the US, while inducing the development of more skill-replacing technologies in Europe. 3. Yet another alternative is to introduce labour market imperfections that would also force firms to function off their 'relative demand curves' (the model of Section 4 features labour market imperfections, but firms are still along their relative demand curves). An example would be efficientbargaining between firms and unions. Nevertheless, even if firms are off their relative demand curves, they will be located along some equilibrium locus, and in this case we have to explain why this equilibrium locus is shifting differentially. 5 An alternative theory of differential cross-country inequality trends is developed by Beaudry and Green (2000) . They construct a model in which capital scarcity is more harmful to unskilled workers. The introduction of a new technology increases the demand for capital, and hurts unskilled workers. In Europe, capital is relatively more abundant than in the US, so the relative earnings of unskilled workers do not decline as much. pay higher wages to unskilled workers than they would otherwise do (that is, greater than the 'bargained' wage, and because of rent sharing, they still find it profitable to employ some unskilled workers). This creates an additional incentive for these firms to increase the productivity of unskilled worker: they are already paying high wages, and additional investments will not necessarily translate into higher wages. Put differently, the labour market institutions that push the wages of these workers up make their employers the residual claimant of the increase in productivity due to technology adoption, encouraging the adoption of technologies complementary to unskilled workers in Europe.
6
A simple numerical example illustrates this point more clearly. Suppose that a worker's productivity is 10 without technology adoption, and 20 when the new technology is adopted. Assume also that wages are equal to half of the worker's productivity, and technology adoption cost 6 (incurred solely by the firm). Now without technology adoption, the firm's profits are equal to 1/2 · 10 ¼ 5, while with technology adoption, they are 1/2 · 20 ) 6 ¼ 4. The firm, therefore, prefers not to adopt the new technology because of the subsequent rent-sharing. Next suppose that a minimum wage legislation or a union-imposed wage floor requires the worker to be paid at least 9. This implies that the worker will be paid 9 unless his productivity is above 18. The firm's profits without the new technology now change to 10 ) 9 ¼ 1, since it has to pay 9 to the worker because of the minimum wage. In contrast, its profits with technology adoption are still 4. Therefore, the firm now prefers to adopt the new technology. The reason for this change is clear: because of the institutionally-imposed wage push, the firm was already forced to pay high wages to the worker, even when his marginal product was low, so it became the effective residual claimant of the increase in productivity due to technology adoption.
This reasoning implies that there may be greater incentives to invest in technologies complementing workers whose wages are being pushed up by labour market institutions. Since European labour market institutions increase the pay of low-skill workers, technology may be endogenously less skill biased in Europe than in the US. Therefore, the overall macro predictions of this approach are consistent with cross-country trends. However, as yet there is no detailed evidence supporting this theory, and an empirical investigation of these ideas may be an interesting area for future research.
Cross-Country Relative Demand Shifts
2.1. The Relative-Supply-Demand Framework I now develop the relative-supply-demand framework in more detail for a quantitative evaluation of the traditional explanation. Consider the following simple model (Welch, 1970; Katz and Murphy, 1992; Acemoglu, 2002a) : there are two types of workers, unskilled (low-education) workers and skilled (high-education) workers. I denote the employment of unskilled and skilled workers in country j at time t by L j (t) and H j (t). These employment levels may vary across countries and over time both because of differences in the education levels of the population, and also because, in the presence of labour market distortions, there may be unemployment.
The aggregate production function for economy j takes the constant elasticity of substitution (CES) form
where q £ 1, and A j l ðtÞ and A j h ðtÞ are factor-augmenting technology terms, which are, for now, allowed to vary across countries. The elasticity of substitution between skilled and unskilled workers in this production function is r " 1/(1/q).
Dropping time subscripts when this causes no confusion, the marginal product of the two factors can be written as
and
Suppose that wages are related linearly to marginal product:
The case where b ¼ 1 corresponds to workers being paid their full marginal product, with no rent sharing. Irrespective of the value of b, we have
That is, in this specification firms will be along their relative demand curves. Throughout the paper, I will think of x j both as a measure of skill premium (such as returns to schooling) and as a measure of inequality. This is motivated by a reasoning whereby even among observationally equivalent workers some will be more 'skilled', and they will earn higher wages commensurate with their skills and the market price of skills as reflected by x j ; see Juhn et al. (1993); Acemoglu (2002a) . In practice, of course, there are many other factors, in addition to the 2003 ] F129
returns to skills, determining wage dispersion among observationally identical workers.
8 Alternatively, as long as firms are along their relative demand curve, the skill premium will be
Equation (3) can be rewritten in a more convenient form by taking logs,
This equation shows that the skill premium is decreasing in the relative supply of skilled workers, H j /L j , except in the special case where r fi 1 (where skilled and unskilled workers are perfect substitutes).
Another important point to note from this equation is that as long as r > 1, i.e., as long as skilled and unskilled workers are gross substitutes, an increase in A j h =A j l corresponds to skill-biased technical change and raises the skill premium and wage inequality. Interestingly, when r < 1, it is a decline in A j h =A j l that corresponds to skill-biased technical change (Acemoglu, 2002a) . But the case with r < 1 is not of great empirical relevance in the context of skilled and unskilled workers, since almost all existing estimates suggest that r > 1 (Freeman, 1986; Hamermesh, 1993) .
Let us start with a relatively weak form of the common technology assumption. In particular, suppose that 
This assumption can be interpreted as follows. There is a world technology represented by A h (t) and A l (t), which potentially becomes more or less skill-biased over time. Countries may differ in their ability to use the world technology efficiently, and this is captured by the term h j (t). Although the ability to use world technology is time varying, it is symmetric between the two sectors. In addition, countries may have different comparative advantages in the two sectors as captured by the terms g j h and g j l (though these are assumed to be time invariant). These parameters g j h and g j l also capture differences in the productivity of workers in different skill categories, emphasised to be very important by Nickell and Bell (1996) and Leuven et al. (1999) . The presence of these parameters in the model will also show that the inability of the relative-supply-demand framework, with common technology trends, to account for cross-country inequality trends is not primarily due to cross-country differences in skill categories. 8 See Acemoglu (1998) and Galor and Moav (2000) for models where technical change affects returns to education and within group wage dispersion differentially. 9 In other words, the fact that high school graduates may be more skilled in Germany can explain why they earn more than American high school graduates. But by itself, it cannot explain why the college-high-school earnings ratio did not increase in Germany as it did in the US.
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Substituting (5) into (4), we obtain
where ln aðtÞ r À 1 r ln½A h ðtÞ=A l ðtÞ is the measure of skill-biased technical change, and c j r À 1 r g j h =g j l captures differences in comparative advantage and in the relative productivities of skilled and unskilled workers.
Notice that H j /L j is the relative employment of skilled and unskilled workers. An alternative way to write (6) is; see also Nickell and Layard (1999) :
where H H j and L L j refer to the population of high-and low-skill workers of the right age bracket, and u j h and u j l refer to their nonemployment rates. This equation emphasises that, as discussed in Section 1, for a given technology trend, changes in skill premia can be accounted for either by changes in relative supplies of skills in the population or in relative (non)employment rates. In the rest of the paper, I will use (6), and will not distinguish between these two sources of variation in the relative employment of skilled individuals. Now, using US data we can construct an estimate for the change in ln a(t), denoted by D lnâ aðtÞ, using an estimate for the elasticity of substitution, r as:
where j ¼ 0 refers to the US. Although the elasticity of substitution between skilled and unskilled workers, r, is difficult to pin down precisely, there is a fairly wellestablished consensus that it is greater than 1, perhaps around 1.4, but possibly as large as 2; see, Freeman (1986) , Hamermesh (1993) , Katz and Murphy (1992) , Angrist (1995) , Card and Lemieux (2001) . Hence, in the empirical exercise I will use r ¼ 1.4 and r ¼ 2 as two reference values. Now define D k as the k-period difference operator, i.e.,
Then, predicted changes in the skill premium for country j between t ) k and t are given by:
10 Equivalently, we can write: In this paper, the method of assessing the ability of the traditional approaches to explain cross-country inequality trends will be to compare the predicted skill premia changes, D k lnx x j ðtÞ, to actual changes, D k ln x j (t), for various values of the elasticity of substitution, r.
The implicit assumption in this exercise is that there is no delay in the adoption of new technologies across countries. Instead, it is quite possible that some of the new skill-biased technologies developed or adopted in the US are only introduced in continental Europe with a lag. That is, instead of (5), we would have
implying that there is a delay of k j periods for country j in the adoption of frontier technologies.
Motivated by the possibility of such delays, as an alternative method I use US data from 1974 to 1997 to recover estimates of D lnâ aðtÞ, and calculate the average annual growth rate of lnâ aðtÞ, denoted byg g . I then construct an alternate estimate for the predicted change in the skill premium in country j between dates t ) k and t as:
In this exercise, I use 1974 as the starting point, since it is five years prior to the earliest observation for any other country from the LIS data, and five years appears as a reasonable time lag for diffusion of technologies among the OECD countries. I use 1997 as the final year, since this is the final year for which there is LIS data for a country in my sample.
Whether the relative-supply-demand framework provides a satisfactory explanation for cross-country inequality trends can then be investigated by comparing the predicted skill premium changes, the D k lnx x j ðtÞs from (8) and the D k lnx x j ðtÞs from (9), to the actual changes, the D k ln x j (t)s.
Can Differences in Relative Supplies Explain Inequality Differences?
3.1. Data I now undertake a preliminary investigation of whether differences in the behaviour of relative supplies can explain the differential inequality trends across countries. More specifically, I investigate whether (8) and (9) provide a good description of the cross-country inequality trends, I use data from Luxembourg Income Study (LIS) dataset; see for example, Gottschalk and Smeeding (1997) for an investigation of cross-country income inequality using this dataset, and Gottschalk and Joyce (1998) for an investigation of differences in wage inequality. Because LIS data for different countries refer to different years, I combine these with the March Current Population Surveys (CPS) for the corresponding years.
There are a number of difficulties in using the LIS for this purpose. First, information on educational attainment is missing for a number of countries. In particular, there is no consistent education information for the UK and Sweden,
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[ F E B R U A R Y and for the Netherlands, the education categories change over the sample period in a way that makes it difficult to construct comparable relative supply numbers. Second, for some countries, for example, Belgium and France, incomes are reported after taxes. Third, because the LIS sample is limited to household heads, relative supplies have to be constructed for heads of households instead of the whole population. Finally, because weeks worked information is missing for some countries, annual earnings have to be used to construct skill (college) premia. These difficulties notwithstanding, the LIS provides a convenient data set for a preliminary look at whether differences in relative supplies could account for the differential inequality trends. The skill premia are obtained from a log-wage regression analysis using annual earnings of full-time-full-year male household heads aged of 18-64. The 'college premium' is estimated as the coefficient on the dummy for college education. Following other authors, in the case where there is no education information, I use information on occupation (this is the case for the UK and Sweden, see the Appendix). The regression also contains other education dummies, a quartic in age (since experience cannot be constructed for every country), and a race or immigrant dummy when applicable (see the Appendix). For the CPS calculations, when earnings are top coded, they are assigned the value of 1.5 times the tope code.
11,12
As the measure of relative supply I use in the employment of college graduates divided by the employment of those who are not college graduates. The working paper version, Acemoglu (2002b) reports results using measures of relative supply of college-equivalent workers constructed as in Autor et al. (1998) . 13 The results are remarkably similar to those reported here.
When college information is not available, occupations are used for this calculation (see the Appendix).
14 For all calculations, I use a sample of male heads of households rather than the whole population, since the LIS only has information for heads of households. To the extent that there are differential trends over the years across different countries in female labour force participation, this limitation of the LIS may create biases in the analysis here.
15
11 Because the sample is narrower than usual (in particular, it excludes women), is not weighted by weeks worked, and includes age instead of experience controls, the college premium for the US is estimated to be lower than usual.
12 In addition, the 90-10 wage differential shown in Table 1 is simply the log difference between the earnings of the household head at the 90th percentile and those of the household head at the 10th percentile (again the sample is limited to full-time-full-year male heads of households).
13 That is, college equivalents ¼ college graduates + 0.5 · workers with some college, and noncollege equivalents ¼ high school dropouts and graduates + 0.5 · workers with some college.
14 For Germany, we only use data from 1989 and 1994. The survey also includes data for 1981 and 1984, but the 1981 survey is the first LIS survey, and data quality is low and LIS advises against the use of this survey. The 1984 survey has a very different classification of education, and implausibly few people outside the categories of high school and high school and less. Although I report overall wage inequality numbers from the survey in Table 1 , I do not use it for calculating returns to schooling or relative supplies.
15 From the US data, it is possible to check whether relative supplies calculated for male heads of households behave similarly to those calculated for the whole population. From the March CPS data over the same time period, the correlation coefficient between the two relative supplies is 0.9942. If we detrend the two measures, the correlation coefficient is still relatively high, 0.4737. This suggests that, at least in this US case, the restriction to male heads of households is not too problematic. I thank an anonymous referee for suggesting this calculation.
Because there are a number of problems with the French data (for example, incomes are reported after taxes, there is no education variable for the first two surveys, and it is not possible to limit the sample to full-time-full-year workers), I exclude France from the analysis. I also exclude Luxembourg since the sample size is small. Figures 3 and 4 show the results of the empirical exercise. Figure 3 depicts the estimates obtained from (8) for two values of the elasticity of substitution, r ¼ 1.4 and r ¼ 2, while Figure 4 shows the estimates from (9), again for the same two values of the elasticity of substitution. In all cases, the change estimates, D k lnx x j ðtÞ and the D k lnx x j ðtÞ, are translated into level estimates by choosing the first year estimate for each country to be the same as the actual skill premium for that country.
Empirical Results
A number of patterns are apparent from the Figures, irrespective of which method and which estimate of the elasticity of substitution are used. First, for Australia and Canada, the predicted skill premia estimates are close to the actual estimates, while for the UK, the college premium increases more than predicted. Therefore, there is no evidence that the relative-supply-demand framework with common technology trends is predicting too large an increase in the skill premia Second, for the Netherlands, the predicted skill premia decline, whereas the actual skill premia remain approximately country. This reflects substantial increase in the relative supplies of skills in this constant. Given the shortcomings of the LIS data for the Netherlands noted above, increases in the relative supply of skills are likely to be overstated, and these results need to be interpreted with caution. Next, for Germany, Norway and Finland the predicted and actual skill premia move more or less in tandem. Hence, the relative-supply-demand framework with common technology changes appears to perform well for these countries, though it has to be borne in mind that German relative supply changes may be overstated in the LIS data.
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Finally, for Belgium, Denmark and Sweden, the predicted skill premia estimates increase substantially while actual skill premia are approximately constant or actually decline. For Israel, the same result is obtained using the first method, but not the second. Given the quality of the LIS data, these results have to be viewed as preliminary, and more work using detailed microdata from these countries is necessary to reach more reliable conclusions. Nevertheless, the results suggest that for a significant fraction of the continental European countries in the sample, the relative-supply-demand framework with common technology trends does not provide an entirely satisfactory explanation for the differential behaviour of skill premia. Instead, it appears that relative demand for skills increased substantially 
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less in Belgium, Denmark and Sweden than in the US or in other Anglo-Saxon countries.
A Model of Differential Technology Responses
I now develop a simple theory which links the adoption of skill-biased technologies to labour market institutions, and provides an explanation for why technical change may have been less skilled-biased in Europe than in the US. This theory builds on a framework I developed in Acemoglu (1999a) , and combines it with some of the insights of the literature on training investments in the presence of labour market frictions, for example, Acemoglu (1997) , Pischke (1998, 1999) . The basic ideas is that in a labour market with wage bargaining, the incentives for firms to invest in new technologies is affected by the degree of wage compression. In particular, greater wage compression may increase firms' incentives to raise the productivity of low-skill workers. I then suggest that the greater institutional wage compression in Europe may have encouraged firms to adopt certain technologies with low-skill workers that US firms did not adopt.
Throughout, I will keep the presentation at a heuristic level. The reader is referred to Acemoglu (1999a) for a fuller discussion of a similar model (but without an analysis of the impact of differences in wage-setting institutions on technology choices).
The Environment
There is a continuum 1 of workers that are infinitely lived and maximise the net present value of income discounted at the rate r. A fraction / of these workers are skilled, and have human capital h s , while the remaining workers are unskilled with human capital h u < h s .
I endogenise job creation to discuss unemployment. Jobs in this economy are created via costly search as in the models by Diamond (1982) , Mortensen (1982) , and Pissarides (1990) . When there are V vacancies and U unemployed workers, there will be M(U,V) new matches created. Notice that what matters is the total number of unemployed workers (skilled plus unskilled), and as a result, both skilled and unskilled workers will have the same matching rates. I assume that the function M exhibits constant returns to scale, so matching rates are determined simply by the tightness of the labour market, h ¼ V/U. The probability of matching with a worker for a vacancy is q(h) where q is a decreasing function, which implies that when there are more vacancies chasing unemployed workers, each vacancy gets matched with a lower probability. The probability of matching for an unemployed worker, in turn, is hq(h), which is assumed to be increasing in h, so that unemployed workers find jobs more easily when there are more vacancies per worker. I also assume that matches between firms and workers come to an end at the exogenous probability s.
Firms incur a setup cost c when they post a vacancy. Once they match with a worker, they decide what type of a job to create. In Acemoglu (1999a) , I analysed the more realistic (and involved) case where firms decide the type of job before
matching. Here I focus on the case where this decision is made after matching in order to simplify the analysis. Specifically, a firm matched with a worker of human capital h can either produce
Ah ð10Þ
units of the final good, without incurring any additional costs, or it can undertake an additional investment of cost k and produce
where a > 0. One possible interpretation of the choice between the two technologies is that firms can either use last period's technology at no cost, or adopt the frontier technology by incurring an additional cost every period.
Notice that the multiplicative nature of the production function in (11) makes new technology 'complementary' to skills, in the sense that a better technology increases the productivity of a skilled worker more in absolute terms than that of an unskilled worker. Changes in a do not affect the ratio of the productivities of skilled and unskilled workers, however.
Also in terms of the framework discussed in the previous section, the elasticity of substitution between skilled and unskilled workers is infinity, and wage inequality is unaffected by relative supplies. This is to simplify the discussion and focus on differential technology responses of different economies.
Analysis
Denote the technology adoption decision x 2 {0, 1}, with x ¼ 1 corresponding to adoption. Then the discounted net present value of a firm with technology adoption decision x and matched with a worker of skill h 2 {h u ,h s }, J E (x, h), can be written as
where w(x,h) is the wage as a function of the technology decision and the skill level of the worker, and J V is the value of a vacancy in the next period. Throughout I limit the analysis to steady state, so these values are not time varying. The wage may depend on the technology decision because of bargaining over the quasi-rents created by search frictions. The term sJ V is added because with probability s, there is a separation, and the firm becomes an unfilled vacancy. Finally, the last term is the continuation value conditional on no separation, and I have imposed that there will be no voluntary separations. This will be the case in steady state.
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16 Away from the steady state, workers may want to end their relationship with a firm that does not adopt the new technology voluntarily, and I am ignoring this case in writing (12). In any case, such voluntary separations would never happen along the equilibrium path, since the technology adoption decisions are taken every period, so the firm would never choose not to adopt the new technology when it knows that this will result in a quit.
In addition, I assume that wages are equal to a fraction b of the worker's ex post product:
The important element incorporated in this expression is that wage determination takes place after the firm sinks the cost of new technology. This is reasonable in practice given the impossibility of writing binding wage contracts, and that, while wages are negotiated throughout the duration of the employment relationship, many of the technology-related decisions are made before or at the beginning of this relationship.
The steady-state value of a job that always follows technology adoption decision x can be written as:
where d " (1 ) s)/(1 + r) is the effective discount factor, taking into account time preference and separation probability. Notice that the firm only receives a fraction 1 ) b of the output, though it incurs the full cost of investment. As a result, firms will tend to underinvest in technology. This is a standard result, going back at least to Grout (1984) , and also emphasised in the context of search equilibrium by Acemoglu (1996) .
It is straightforward to see that, in steady state, firms will choose to adopt the new technology with a worker of skill level h if and only if
The fact that the left-hand side of this expression is increasing in h reiterates that new technologies are complementary to skills, and therefore more likely to be adopted with skilled workers. Next, consider the case:
This condition ensures that firms are happy to adopt the new technology even with unskilled workers. Clearly (16) immediately implies that (1 ) b)aAh s > k. So the new technology will be adopted with skilled workers as well. Then, wages will be given by
so the skill premium (or the measure wage inequality) in each period is simply
17 More formally, I am assuming that wages are determined by outside-option bargaining as in Rubinstein (1982) and Shaked and Sutton (1984) ; see Acemoglu (1996) for a justification in the search equilibrium context.
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It is straightforward to verify that if A increases at a constant rate over time, and new technologies continue to be adopted with both of skilled and unskilled workers, wages for both groups of workers increase at a constant rate, and wage inequality remain stable (Acemoglu, 2002b) . This can be thought of as technical change that is 'neutral' towards skills.
It is also straightforward to characterise the equilibrium tightness of the labour market and the unemployment rate. In particular, given condition (17), the value of a vacancy at time t can be written as:
Here c is the cost of opening a vacancy. With probability q(h), the vacancy matches with a worker, and with probability /, this worker is skilled, and with probability 1 ) /, he is unskilled. The firm then decides whether to adopt the new technology or not as captured by the 'max' operators. With probability 1 ) q(h), there is no match, and then the firm decides whether to keep the vacancy, obtaining the value J V or shut down. Now imposing free entry into creating vacancies, i.e., J V ¼ 0, and using (14), we obtain:
where h Pre is the steady-state tightness of the labour market, with the superscript 'Pre' denoting the fact that this refers to the case before the technology shock. This tightness and the whole equilibrium allocation are defined uniquely.
Next, the steady state unemployment rate for both skilled and unskilled workers is:
The important point is that both skilled and unskilled workers have the same unemployment rate, and that this unemployment rate is a decreasing function of h: unemployment will be lower when the labour market is tighter.
Change in Technology Regime
Now imagine that the economy is hit by an adverse shock, increasing k to k 0 > k.
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Assume also that following this technology shock, we have:
Condition (21) implies that firms, from this point onwards, will continue to adopt the new technology with skilled workers, but not with unskilled workers. That is, the new technology adoption condition (15) is now satisfied for skilled workers only. As a result, wages are now
so after this technology shock, wage inequality increases to
In addition, unemployment for both types of workers increases. To see this note that the free-entry condition now changes to
which incorporates the fact that now firms will not adopt the new technology with unskilled workers. The steady-state labour market tightness is denoted by h US-Post , since it refers to the equilibrium after the change in technology in the model economy supposed to approximate the US.
Comparing this expression to (19) shows that, as a consequence of the technology change, opening a vacancy is now less profitable (i.e. the term in braces has fallen in value). So h, the tightness of the labour market, has to decline to satisfy (22) -that is, h US-Post < h Pre . This implies, from (20) , that the unemployment rate will increase. 21 So at a very simple level, this model illustrates how a technological shock might increase wage inequality by changing the technology adoption decisions of firms. After the change in technology, firms find it profitable to invest in new 20 Notice that I am taking the technology shock to be an increase in the cost of new investment. This amounts to assuming that there was a technological regime change making the rate of improvement of new technologies slower today than in the 1950s and 1960s. Although this runs counter to the general belief among economists who view the 1980s as times of rapid technological advances (Caselli, 1999; Greenwood and Yorukoglu, 1997; Hornstein and Krusell, 1996; Galor and Moav, 2000) , it is quite plausible. Notice, for example, the widespread slowdown in the rate of growth of TFP and the evidence that industries adopting many of these new technologies had slower than usual productivity growth (Brendt et al., 1994) . Moreover, as Gordon (1998) argues it seems plausible that the new technologies of the 1980s and the 1990s, such as computers and information technology, may not have improved our productive capacity as much as the great inventions of the late 19th and early 20th centuries, including electricity, internal combustion, new chemicals and plastics and entertainment. See Gordon (1998) , Jorgensen and Stiroh (2000) and the discussion in Acemoglu (2002a) .
21 This is consistent with the fact that unemployment both among low and high education workers in the US increased during the 1980s (Acemoglu, 1999a) .
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technologies only with skilled workers, and as a result, the relative productivity of skilled workers and the skill premium increase.
Change in the Technology Regime in the 'European' Equilibrium
Now, consider a different environment, meant to proxy at a very crude level the continental European labour market. In this environment, there is institutionally imposed wage compression, for example because of union-imposed wage floors or a binding minimum wage. This contrast captures in a stylistic way the differences between the American and continental European labour markets.
22
Denote the wage floor implied by union-wage setting or minimum wages by w. To illustrate the main point, it is most convenient to assume:
The wage floor w is binding for a firm that hires an unskilled worker and does not adopt the new technology. In contrast, it is not binding for a firm that adopts the new technology with an unskilled worker. It is never binding for a firm employing a skilled worker.
In the presence of the wage floor, the wage equation (13) cannot apply, since (23) implies that some workers would be paid less than the wage floor w. Hence, consider a straightforward generalisation of this wage equation to:
So if the 'equilibrium bargained wage' in the absence of the wage floor is below the floor, the worker is simply paid this wage floor. Since nothing has changed for skilled workers, the condition for the new technology to be adopted is the same as in the unregulated economy, i.e., (1 ) b)(1 + a)Ah s > k. But the technology decision for unskilled workers has changed. In particular, now the wage floor will be binding for a firm employing an unskilled worker with the old technology, so
In contrast, the value of the firm that adopts the new technology with an unskilled worker is still given by
because, when the firm adopts the new technology, the wage floor is not binding.
Comparing the expressions (25) and (26) shows that the firm will find it profitable to introduce the new technology with an unskilled worker if
Assumption (23), which meant that the wage floor was binding for unskilled workers, also immediately ensures that the right hand-side of (27) is negative. Consequently, the condition for this economy to adopt new technologies with unskilled workers is less restrictive than for the unregulated economy (recall the unregulated economy adopts the new technology when (1 ) b)aAh u ) k > 0). The intuition is as follows: the institutions already force the firm to pay an unskilled worker a higher wage than what the firm and the worker would have bargained to. This implies that the firm can invest more and increase production, without this increased productivity being translated into higher wages. Wage compression is therefore making the firm the residual claimant of the increase in the productivity of the worker.
This reasoning is similar to the intuition for why firms find it profitable to invest in the general training of their employees in the presence of labour market imperfections in Acemoglu and Pischke (1999) . Also as in Acemoglu and Pischke (1999) , labour market rents for firms are crucial for this result. With b ¼ 1, that is, when there are no rents for firms, if institutions pushed the wages of unskilled workers up, firms would lay off all unskilled workers.
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Next imagine a situation in which firms invest in new technology with both skilled and unskilled workers, even in the absence of the wage floor. Then, a fortiori, firms in the 'European' equilibrium will also invest in new technology with both types of workers. Next, as discussed in subsection 4.3, imagine a change in technology regime, increasing the cost of investment from k to k ¢ , such that in the absence of the wage floor, firms stop investing in the new technology with unskilled workers. Because the wage floor increases the incentives to invest in new technology with unskilled workers, it is quite possible that the economy with wage compression will continue to do so. In particular, if
the new technology will be adopted with unskilled workers in Europe, but not in the US. Therefore, this model offers a possible explanation for why technical change may have been less skill biased in Europe than in the US over the past 20 years. Interestingly, in this simple model, not only is there less skill-biased technical change in Europe than in the US, but in fact, there is none. As a result, while the skill premium increases in the US, it remains unchanged in Europe.
25
In light of these results, it is interesting that the brief empirical investigation above indicated similar relative demand shifts in other Anglo-Saxon countries. Since there is little institutional wage compression in these Anglo-Saxon countries, the analysis here suggests that firms there should have no further incentives to 24 Of course, in this case we also need c ¼ 0 for firms to break even in the first place. 25 The reader might note that the assumption of rent-sharing in the US economy is important for these results. Without rent-sharing, whenever the European economy with wage compression finds it profitable to adopt the new technology, so will US firms. This is not essential for the overall argument, however. It is possible to generalise (and complicate) the model such that wage compression forces European firms to invest in new technologies with unskilled workers, even when the competitive economy would not introduce these new technologies.
adopt new technologies with unskilled workers than US firms. Relative demand shifts in favour of skilled workers should be slower only in economies with significant institutional wage compression, such as the continental European economies. 26 What about unemployment in the 'European' equilibrium after the change in the technology regime? Since firms are now adopting the new technology with both skilled and unskilled workers, the free-entry condition becomes:
Recall that in the absence of the wage floor, firms did not find it profitable to adopt the new technology with unskilled workers, so the term in braces is lower in (29) than the comparable term in expression (22) . Therefore, h US-Post implied by (22) has to be higher than h E-Post implied by (29), and the technology shock will increase unemployment more in Europe than in the US. The intuition for this result is that wage compression is forcing firms to adopt new technologies with unskilled workers, while without wage compression firms would have preferred not to adopt these technologies. This implies that wage compression reduces profits from employing unskilled workers. Since each vacancy may be matched with either a skilled or an unskilled worker, wage compression discourages job creation in general, increasing both skilled and unskilled unemployment. This pattern of high unemployment both among the skilled and the unskilled in Europe is consistent with the broad facts. 27 Overall, the theory presented here is consistent with the differential inequality trends across countries, the differential behaviour of the relative demand for skills, as documented in the first part of this paper, and with the fact that unemployment in Europe increased relative to that in the US over the 1980s. But as yet, there is no micro evidence supporting the underlying mechanism of this story. 
Concluding Remarks
Despite the social importance of inequality trends, and their prominence in academic debates, the economics profession currently lacks a consensus on why, over the past several decades, inequality increased in the US and the UK, but not in continental Europe.
In this paper, I reviewed the two traditional explanations for theses patterns, that relative supply of skills increased faster in Europe and European labour 26 Additional implications are that following the change in technology regime, output should decline more in the US equilibrium, and TFP should decline more in the European equilibrium. This is because Europeans are producing using a more productive technology with unskilled workers, but this is something that is not profitable without the wage floor. 27 Notice that if the model is modified so that firms can open separate vacancies for skilled and unskilled workers, only unskilled unemployment will increase. Nevertheless, it is important to see that the model, under some assumptions, can generate increases in the unemployment rates for both types of workers, contrasting with standard reasoning based on the Krugman hypothesis, which unambiguously predicts that it is unskilled unemployment that should increase. 28 Interestingly, the evidence in Card et al. (1996) is consistent with the notion that the use of computers in the workplace is less concentrated in the high-education group in France than in the US. market institutions prevented inequality from increasing, and I developed a simple framework to assess quantitatively whether these explanations account for a large fraction of the differential cross-country inequality trends I concluded that, although these traditional explanations account for a large fraction of the crosscountry inequality trends, they do not provide an, entirely satisfactory picture. Instead, it appears that relative demand for skills also increased differentially across countries.
Motivated by this fact, I developed a simple theory where labour market institutions creating wage compression in Europe also encourage more investment in technologies increasing the productivity of less-skilled workers. This may have led to a smaller increase in the demand for skills over the past 20 years in Europe than in the US.
I showed that this explanation based on the effect of labour market institutions on technology adoption is consistent with the differential inequality trends, the differential behaviour of the relative demand for skills documented in the first part of the paper, and the differential behaviour of unemployment rates in Europe and the US.
These macro facts of course do not establish that this theory is along the correct lines, and there can be many other potential theories explaining why relative demands change differentially across countries. There are therefore both important theoretical and empirical avenues to pursue. I hope that this paper will stimulate others to investigate alternative approaches with differential degrees of skill-biased technology across countries (resulting from differential adoption decisions).
On the empirical front, work using microdata is necessary to investigate more carefully whether differences in relative supplies, with similar shifts in relative demands, can account for the differences in these cross-country inequality trends. Future work could also look at whether there is any direct evidence that technical change has been less skill biased in Europe than in the US. One possibility is to look at the rates of technology adoption and/or at rates of productivity growth and capital accumulation in unskill-intensive industries in Europe relative to similar industries in the US (using skill-intensive industries in both set of countries as a control group). Alternatively, one could undertake a direct investigation of whether certain advanced technologies, such as personal computers, computer-assisted or numerically-controlled machines, used seldom with unskilled workers in the US, were introduced with unskilled workers in Europe. Finally, it may also be fruitful to use data on industry-level skill-upgrading across different countries and expand the approach used in Berman et al. (1998) to obtain alternative estimates of relative demand shifts across countries.
On the theory front, it would be useful to investigate alternative explanations for why relative demand for skills may have changed differentially in different countries, including theories where the economy may function off its relative demand curve.
Finally, the current paper has focused on the causes of differential inequality trends among OECD economies. Another important and potentially exciting area is the study of inequality trends in middle-income and low-income nations.
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Berman and Machin (2000) document a rapid increase in the demand for skills in middle-income countries, and a number of studies find increasing inequality in many developing countries, for example, Freeman and Oostendorp (2000) or Duryea and Szekely (2000) . An investigation of the causes of the increase in inequality in developing countries over this same period is also an important research area.
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Data Appendix
The samples come from the Luxembourg Income Studies Database (LIS). The LIS data is a collection of micro datasets obtained from annual income surveys in various countries. While these surveys are similar in form to the Current Population Survey for the US and extensive effort has been made to make information on income and household characteristics comparable across countries, important problems of comparability remain. In order to maintain consistency across countries, several restrictive criteria have been used when defining variables and samples. Following Gottschalk and Joyce (1998) , who also used LIS data, a simple count of the number of workers, not weighted by weeks worked, is used as a measure of supply from each educational group. Moreover, the data is restricted to male heads of households, since the earnings of other individuals is not available for all survey years in all countries. Countries for which data on gross wages were not available were discarded, as were data from countries with only one survey in the LIS data base. In addition, for the reasons explained in the text, we do not use the German surveys for 1981 and 1984. As a result, at the end this study uses data from Australia (1985 and 1989 ), Belgium (1985 , 1988 , 1992 ), Canada (1987 , 1991 , Denmark (1987 , 1992 , 1995 ), Finland (1987 , 1991 ), Germany (1989 , Israel (1979 Israel ( , 1986 Israel ( and 1992 , the Netherlands (1983 , 1987 , 1991 ), Norway (1986 , 1991 , Sweden (1981 Sweden ( , 1987 Sweden ( , 1992 Sweden ( and 1995 , the United Kingdom (1979 Kingdom ( , 1986 Kingdom ( , 1991 Kingdom ( and 1995 . Data for the US in all those years comes from the March CPSs. The college premium is, generally, the coefficient on workers with a college degree or more relative to high school graduates in a regression of log real annual gross wages. Specifically, four education categories were constructed, conceptually corresponding to lessthan 12 years of education (high school dropouts), 12 years (high school graduates), 13 to
The relative supply of skills is calculated from samples that include all wage and salary workers between the ages of 18 and 64. It is defined as the ratio of college graduate employment to the employment of all other workers.
